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Summary: The external quality control survey (EQCS) was based on those already published from this department
(Marschner, I. et al. (1976) J. Clin. Chem. Clin. Biochem. 14, 345-351; Marschner, I. et al. (1974) Horm. Metab. Res.
6, 293-296; Horn, K. et al. (1976) J. Clin. Chem. Clin. Biochem. 14, 353-360). Each participant received 20 sera
sent in dry-ice by express post or airmail, together with a detailed questionnaire requesting assay details and raw data
from his own standard curve as well as from the 20 samples.
The data returned was transferred to punched cards and processed by computer (Siemens 404/3) using a modular
system of programmes arid sub-routines.
The serum samples contained a hidden standard curve, samples for assay internal control and sera from suppression
and stimulation tests. Possible crossreacting substances were added to 2 sera. Each participant received a detailed
computer print-out with an explanatory letter and set of histograms for each serum sample with which he could check
his performance against other participants, in particular those using the same kit as himself. 87 laboratories received
the 20 samples for cortisol assay. 64 laboratories returned data on the questionnaire sent, and of these, 49 sets of
data could be fully worked out, the other 15 were only partly interpretable. Apart from laboratory-own methods,
results from 9 different commercial kits were received. 21 participants had an intra-assay coefficient of variation
under 5 %, 16 participants between 5 and 10 %. The minimum coefficient of variation for the 3 sera measured was
0 % and the maximum 86 %. Coincidence of laboratory-own and hidden standard curves was only seen in 13 cases.
Externer Ringversuch für Cortisol im Serum
Zusammenfassung: Es wurde ein Ringversuch nach früherem Modell (Marschner, I. et al. (1976) J. Clin. Chem. Clin.
Biochem. 14, 345-351; Marschner, I. et al. (1974) Horm. Metab. Res. 6, 293-296; Horn, K. et al. (1976) J. Clin.
Chem. Clin. Biochem. 14, 353—360) durchgeführt.
20 Seren wurden in Trockeneis verpackt und per Express an die Teilnehmer versandt. Jeder Teilnehmer erhielt einen
Fragebogen, in dem alle Assay ̂ Parameter sowie die Impulsraten der laboreigenen Standardkurve und die der 20 ge-
messenen Seren verlangt wurden. Die Ergebnisse wurden auf Lochkarten gestanzt, in einen Siemens 404/3 Computer
eingelesen und ausgewertet. Die Auswertung erforderte etwa 30-35 Programme, die auf modularer Basis zusammen-
gestellt wurden. Die 20 Seren setzten sich zusammen aus einer versteckten Standardkurve, Proben mit kreuzreagieren-
den Substanzen, Seren von Stimulations- bzw. Suppressipnstesten und anderen Poolseren.
Jeder Teilnehmer erhielt einen Computerausdruck, einen ausführlichen Begleitbrief und einen Satz Histogramme,
anhand derer er seine Leistung mit dien anderen Teilnehmern vergleichen konnte.
Die 20 Sefumproben für die Cortisolbestimmung, wurden an 87 Laboratorien versandt. 64 Laboratorien sandten
Ergebnisse zurück, von denen 49 voll auswertbar und 15 nur teilweise auswertbar waren. Neben laboreigenen Me-
thoden wurden Ergebnisse von 9 kommerziellen Testbestecken eingesandt. 21 Teilnehmer hatten einen Variations-
koeffizienten (VK) unter 5 % und weitere 16 Teilnehmer einen VK zwischen 5 und 10 %.
Der geringste VK betrug 0 % und der höchste VK 86 %.
Eine Übereinstimmung der laboreigenen und der versteckten Standardkurve wurde nur in 13 Fällen erreicht.
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Introduction
The need for external and internal quality control in
hormone assays is well recognised. In the Federal Re-
public of Germany, both external and internal quality-
control measures are laid down statutarily for clinical
chemistry (1). EQCS for clinical chemical parameters
and for several hormones are carried out by two authori-
sed bodies, namely the Deutsche Gesellschaft f r Klinische
Chemie (German Society for Clinical Chemistry) and
INSTAND, Institut f r Standardisierung und Dokumen-
tation. The hormone EQCS carried out by these two
societies are not obligatory, thus leaving laboratories free
to choose whether they participate or not. The hormone
EQCS are carried out at regular intervals (3-4 times per
year) and consist of two lyophilised samples, sent by
normal post to participants. An analysis of the results is
then sent to each participating laboratory. Both the
above organisers charge a small fee to participants to help
cover costs involved.
The disadvantage of such EQCS is the limited information
which can be given regarding possible sources of error in
the assay system of a participant and for this reason, an
EQCS model was devised in this laboratory (2—4) to
support the above surveys, while at the same time moni-
toring performance of commercial kits and self-construc-
ted assays. This system has been copied by others (5) and
has been given the name the "Munich-Model" of EQCS
(5).
Preparation for the EQCS
Choice of participants
Letters of invitation were sent to active members of the Deutsche
Gesellschaft f r Endokrinologie and the Deutsche Gesellschaft f r
Klinische Chemie, to all commercial kit producers as well as to
selected private and hospital laboratories. Each potential partici-
pant was asked whether he wished to take part in a quality
control survey for cortisol, and also to indicate his preference
for the hormones which he would like to measure in the sub-
sequent 4 EQCS. From the replies, a list of participants as well
as a priority list for the next EQCS was drawn up. All informa-
tion on participants in this and subsequent EQCS was then
transferred to punched cards and stored away until needed.
Sample preparation
Serum samples from "special-interest" patients were pooled
over a three month period to provide enough material for the
EQCS. In addition, possible interfering substances, as well as sera
from suppression and stimulation tests were collected. Table 1
shows the composition of the 20 sera sent to each participant. The
numbering of the samples was random.
All samples were filtered through an asbestos filter (Seitz-filter,
Bender and Hobein, D-8000 M nchen) under pressure (5 Bar N2)
before being portioned into plastic cups (Eppendorf, D-2000
Hamburg) in 1 ml lots, the filtration removed both bacteria and
fibrin clots and rendered the sera clear and easy to pipette. All
sera were then frozen at -25 °C until dispatch.
The medium for the standard curve was made up as follows:
40 g · Γ1 Human Serum Albumin (Sigma - D-8011 Taufkirchen)
20 g · Γ1 Human ̂ -globulins (Miles-Pentax - D-6000 Frankfurt
a.M.)
10 g · Γ1 Human globulins (Miles-Pentax)




C o n t e n t s
1 Dexamethasone-suppression test pool serum
2 Hidden standard curve - 0 nmol · Γ1
3 Pregnancy pool serum ̂ 21-42 weeks of gestation
4 Intra^assay C.V. pool serum
5 Hidden standard curve - 138 nmol · I"1
6 Hidden standard curve =,1725 nmol · Γ1
7 Hidden standard curve - 448 nmol · Γ1
8 Hidden standard curve — 276 nmol · Γ1
9 Hidden standard curve - 46 nmol · Γ1
10 Gushing*s disease pool serum
11 Hidden standard curve ̂  690 nmol · Γ1
12 Serum 1 + corticosterone - 700 nmol · Γ1
13 Stripped serum
14 Intra-assay C.V. pool serum
15 Serum 13 + serum 19 1 + 1 mixture
16 Pool serum from 100 patients
17 Intra-assay C.V. pool serum
18 Serum 1 + ll^deoxycorticosterone ^725 nmol · Γ1
19 Corticotropin stimulation test pool serum
20 Pool serum - upper limit of normal range (09°° value)
dissolved in Ringer solution (Fresenius — D-6380 Bad Homburg)
This system gave a zero reading in three different assay systems,
namely radioimmunoassay, competitive protein binding and
fluorimetry. Corticosterone and ll^eoxycorticosterone were
obtained from Fluka, D-7910 Neu-Ulm.
Dispatch
Samples were packed in expanded polystyrene squares and
sealed with adhesive foil before being transferred to boxes of
the same material (Febra, D-7129 Brackenheim) containing dry
ice (5-7 kg). The boxes were then sent by express post or
airmail to each participant together with a questionnaire and
letter giving the last date for return of completed data forms.
Questionnaire
The points covered by the questionnaire were as follows:
1. Name and address of participant.
2. Whether the sera arrived still frozen.
3. Method used in assaying the samples — including make of kit,
label used, extraction procedure.
4. Incubation scheme and volumes and constitution of reagents.
5. Separation of bound and free hormone
6. Counting apparatus and procedure
7. Construction of standard curve with mathematical trans-
formation of data.
8. Data concerning normal range, internal quality-control meas-
ures.
9. Invitation to criticise the format of the questionnaire.
10. Results from laboratory^)wn standard curve in terms of con-
centrations and counts.
11. Cortisol contrations measured in the 20 sera together with
counts.
Data Processing
Treatment of completed questionnaires
All answers and data were coded and transferred to punched
cards. The assay details were contained on three cards arid the
raw data from laboratory standard curve and measured sera on a
further 27^32 cards, depending on the number of points used
in the laboratory standard curve.
Each participant was allotted a number known only to him and to
the organisers. Numbers were allotted in the order in which the
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Off-line
On-line
I Collection of raw data and transfer on to punch ι
ι cards (statistical data, concentrations, standard I
j curve and count rates) [
I
Data storage
Data transfer from punch cards to magnetic
discs with concurrent preparation of data for
standard curve construction.
Main programme 1.
a. Construction and print out of standard
curves for each participant (spline function)
b. Serum sample concentrations read off
standard curves.
c. Comparison of participant values with those
read off the spline curves.
d. Regression analysis of values given by parti-
cipant and those from the different standard
and recovery curves.
e. Storage of above data on magnetic discs.
Main programme 2.
a. Comparison of each participant's values with
the mean of all participants' values.
b. As a. above but for participants using the
same kit.
c. a. and b. were carried out for participant's
own values and those read off the stand-
ardised and recovery curves.
d. Print out of intra-assay c. v. from the stand-
ardised curve — from participant's own
standards and count rates.
Histogram plotting programme.
Plotting of histograms from all 3 curves to give
a visual representation of the distribution of
participants for each sample.
The participant could see at a glance where his
values lay in respect to others both overall and
to those using the same kit as himself.
Each value was represented as a box containing
both participant and kit numbers.
Fig. 1. Data flow sheet and computer programme blocks for EQCS carried out in this laboratory.
returned data were received. The assay method (or kit) was coded
to allow a later comparison of performance between kits, and to
compare different methods, for example, radioimmunoassay and
competitive protein binding assays.
Computer programme layout
Figure 1 shows the layout of the computer programmes. The
system was so devised that it could be used for subsequent
EQCS with minimal modification. A Siemens 404/3 computer
with paper-tape and punched-card reader was used. Data were
stored on magnetic discs, each having a capacity of 3 MByte and
the programme language was Fortran IV.
The standard and recovery curves were constructed using a
spline function as described by Reinsch (6) and modified for
radioimmunoassay data by Marschner et al. (7). Histogrammes
were drawn using a plotter connected on-line to the computer.
Treatment of results
After plotting the results and evaluation of data, the results from
each participant were examined separately to see if either system-
atic or random errors were present. Figures 2a-2f show a
copy of the 6-page computer print out. An explanatory letter
was sent to each participant, containing an evaluation of
laboratory performance together with constructive criticism
for possible improvement where necessary, and a copy of
histograms for all 20 samples. The participant was invited, if
he felt it necessary, to/contact the organisers if any point was
not clear, or if he needed help in reconstruction of his assay
in order to obtain better results.
Results
Preliminary Data
150 letters were sent to various laboratories in the
Federal Republic of Germany who had indicated interest
in taking part in hormone EQCS. 87 laboratories wished
to take part in a cortisol EQCS, of whom 64 returned
either fully or partially completed questionnaires. From
these 64 participants 49 were able to return fully-useable
data and 15 partly-useable data. An analysis of laboratory
type and returned data is shown in table 2. The majority
of returned data was from University laboratories (50.0 %)
with routine and research functions. This group also re-
turned the highest percentage (37.5 %) of incorrectly
answered questionnaires.
Tab. 2. Analysis of participating laboratories showing data
returned. Laboratories are subdivised into groups.
Type of laboratory No. of Data Data
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T E I L N E H M E R
A U S W E R T U N G DES C O R T I S O L « « I N G V E R S U C H S M A E R Z - A P R U 1977
A L L C K H V E N - U R D E N K I T S P L 1 N E - A P P R O X Ι Μ Λ Τ I O N E R R E C H N E T ,
« U R V E I N A C H A N G A B E N DES T E I L N E H M E R S ,
( F E H L T E A N G A b E Z U R U N S P E Z , 6 1 N O U N C . SO W U R D E AUS P R O t t R A M M f E C H N l S C H E N 6 R U E N O E N N « 10 G E S E T Z T )
( E B E N S O M U R O E F U E R F E N L E N w E Β θ - W E H T E E I N P R O G R A M M T E C H N I S C H B R A U C H B A R E R *£RT A N G E N O M M E N )
(NMOL/U
K U R V E n : V E R S T E C < T E M A N O A R O K U R V E : N R . 2 · eo , S T A N D A R D S i NR. 9 s β 7 11 6
MIT DEN VOM V E R A N S T A L T E R E I N G E S E T Z T E N K O N Z E N T R A T I O N E N l 46 138 276 448 690 172*
U N O O E N V O M T E I L N E H M E R G E M E S S E N E * Z A E H L R A T E N .
K U R V E I I I : V E R S T E C K T E S T A N D A & D t u R V E A U S O E N G L E I C H E N P R O B E N . A B E R M I T D E N V O M T E I L N E H M E R G E M E S S E N E N
K O N Z E N T R A T I O N E N . ( P k Q Z . B I N O U N G B E Z G E N A(jF DAS B D E R S T A N D A R D K U H V E )
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K U M v E l
S T A N D A R O K O N Z E M T R .
S T A N O A R O L E E R r f E R T ( B U )
27.6 N M O L / L
82.β » M O L / L
16S.6 N M O L / L
276.0 N - O L / L
690.0 N M O L / L
1636.0 N M O L / L
3312.0 S M O L / L
U N S P E Z . oI*Our;G(N>
K U h v E I I







































































S T A N O A R D K O N Z E N T f c .
S T A N D A R D L E E R « E * T ( B O )
46.C » « O L / L
13β.ϋ N M O L / L
176.0 * « O L / L
446.0 N M U L / L
69U.O N M O L / L
1725.0 '·" L / L
« U » V E I I I






















































S T A N O A R D K O N Z E N T K .
S T A t O A R D L E E R t f E r t T d O )
56.9 N M O L / L
144.0 N M O L / L
305.0 N M O L / L
441.0 N M O L / L
885,0 NMOL/L
2215.0 N M O L / L























































Fig. 2a-2f. A typical computer-print-out.
Fig. 2a. The explanation of the 3 curves used, and the data used in constructing the curves. Curve I is from the data and counts of the
participant's own standard curve; curve II is the hidden standard curve using the organisers' assigned values and count-rates
from the participant; curve III the values of the hidden standards measured by the participant and his own count-rates. Here
BO is calculated as a percentage of the count-rates of the zero standard in curve I.
Methods and kit codes
43 participants used commercially available kits and 21
their own methods. 48 participants used radioirnmuno-
assay (RIA), 15 used competitive protein binding analysis
(CPBA) and one fluorimetry to measure cortisol. 36 partic-
ipants used 12SI, 20 used 3H and 8 used 7SSe labelled
tracer. The code used for the kits was:
1. Clinical Assays (RIA - 125I-tracer) Tr venol, D-8000
M nchen.
2. Diagnostic Products Corporation (RIA - 125I-tracer)
Biosigma, D-8000 M nchen
3. Amersham-Buchler (CPBA - 7$Se-tracer) D-3300 Braun-
schweig.
4. Corning (RIA - 125I-tracer) IMA, D-6300 Gie en
5. Byk-Mallinckrodt (RIA - 125I-tracer) D-6057 Dietzen-
b ch-Steihberg.
6. Clinical Assays — Modified method — otherwise as Kit 1.
7. CIS (CPBA - 125I-tracer) Isotopen Dienst West,
D-6079 Sprendlingen.
8. Lepetit (CPBA - 3H-tracer) Milan, Italy.
9. New England Nuclear (RIA - 125Ltracer) D-6072 Drei-
eich.
s *
Own methods were not coded.
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Fig. 2b.The printout of the 3 curves.
Results of sample analysis
The content of the 20 serum samples is shown in table 1.
The results of the more interesting samples are displayed
in table 3. Difference in results from samples 2 and 13
are due to the different matrix in the so-called cortisol·
free serum. Table 3 shows the results of samples either
used for testing dilution or cross-reacting substances
added to a serum sample.
Samples 1, 12 and 18 should be approximately the same
if no cross-reactivity occurred between the antibody and
corticosterone and 1 l^deoxyeprticpsterone, in the RIA,
or if the binding proteins were specific for cortisol in the
CPBA. In all CPBA the cross-reaction in samples 12 and
18 was high, reflecting the relatively unspecific nature of
cortisol-binding-globulin (CBG) for these compounds.
The kit CPBA gave on average lower cross reactivity than
the ''home-produced" CPBA, The one participant who
used fluorimetry to measure cortisol measured corti-
costerone, but not 11-deoxycorticosterone, showing
that his extraction method was specific for 11-hydroxy
steroids.
The cross-reaction of the RIA-methods in samples 12
and 18 was varied, and depended to some extent on the
derivative used to raise the antiserum. The antibodies
raised to C3-derivatives were more specific than those
raised to C2i4erivatives. The kits showing no cross-
reactivity in both samples 12 and 18 (kits 2 and 6) were
raised against C3-derivatives.
The eortisol measured in samples 2 and 13 was similar,
although on average sample 13 (stripped serum) gave a
lower value than sample 2 (protein matrix). Both sample
2 and 13 gave significantly lower values than sample 1
(dexamethasone suppression-test).
In all cases where no interfering substances were present,
all methods gave similar results seen in samples 13, IS
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T E I L N E H M E R N R .
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Fig. 2c. The 20 serum values read off the 3 curves compared with values given by the participant, together with regression data.
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T E I L N E H M E « UN. 1
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I N OEM N A C H F O L G E N D E N L I S T E i S f O E M U N G E F A E N R E COAT I S O L - G E H A L T BZ*. D I E H E R S T E L L U N G D E R P R O B E N A U F G E F u E H U T .
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PROBE IS S O L L T E CTttA D E N M I T T E L W E R T Z W I S C H E N P R O B E 1 3 U*0 1 9 E R G E B C N .
D I E PROBE 1 6 D I E N T E ZUR P f t U E F U N G U N S P E / 1 F I S C H E R S T O E R E F F f i K T E .
1 TEST O E V A M E T N A S O M S U P P R I M I E R T
2 S T A N D A M D
3 TtST S C H W A N G E R S C H A F T 2 . M A E L F T E
4 POOL N O R M A L f e E R E l C H
5 S T A N D A R D
6 S T A N D A R D
7 STANDARD




12 TEST DCBAMETNASON * C O R T I C O S T ί β Ο Ν
15 TEST ^ S T R I P P E D S E R U M * < 0 - w E R T >
14 POOL » O R f t A L B f R E I C H
15 TCST ACTH * 'STRIPPED S E R U M * 1|1
16 TEST MIfCrt lERUM VON 100 P A T I E N T E N
17 POOL N O R f A L B E R E I C M
1B TffST O E K A M E T M A S O N * 1 1 - D C S O X V C O R T I C O S T E R O N
19 TEST A C T H - S T I M U L l f R T
2U POOL CRCNZwERT/ERNOtNT
0 N M O L / L
13B N M O L / L
1723 N M O L / L
448 N M O L / L
276 N M O L / L
46 N M O L / L
690 N M O L / L
700 N M O L / L
723 N M O L / L
Fig. 2d. The composition of the 20 sera.
and 19, where 15 lay, as expected midway between 13
and 19.
In contrast to an earlier EQCS for thyrotropin (2) the
results from the hidden standard curve were not much
better than those from the standardised laboratory-own
curve. This is perhaps due to the fact that the antibodies
used were raised against different cortisol-protein con-
jugates, that all methods involved a prior extraction/
denaturation step and the relative unspecific binding
characteristics of CBG. The use of a non^ideal matrix in
which the standard curve in the survey samples was set
up had most probably little or no influence on the
results when the assay conditions are examined.
The results for sample 17 are shown in figures 3 a— 3c s
constructed from laboratory results, from the standard-
ised laboratory result and from the hidden standard
curve. These pictures emphasise what is written in the
previous paragraph.
Coincidence of standardised laboratory curve and
hidden standard curve occurred in 28 cases (56 %). The
regression equation as read off the laboratory own and
standardised laboratory curve was better than y = a +
(0.9 to 1.1) χ in 36 cases (72 %), an index for the ability
to read data from a standard curve. Within the same limits,
the regression line between standardised laboratory
curve and hidden recovery curve was identical in only 13
cases (26 %), and serves as an index for the accuracy of
the assay.
The number of participants with an intra-assay coefficient
of variation (CV) under 5% was 21 (33 %), between 5
and 10 %, 16 (25 %), between 10 and 15 %, 7 (11 %) and
above 15 %, 20 (31 %). The minimum CV recorded was
0 % and the maximum 86 %.
Discussion
The amount of data returned in the "Munich-Model"
EQCS is enormous and it is difficult to extract only
those data which give the maximum information to the
participant, The visual aid effect of the standard and
hidden standard curves show the participant at a glance
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Z E I C H E N E R K L A E R U N 6 J
' · ' : W E R T L I E 6 T A U S S E R H A L B DES 2 * S . O . - B C R E I C H S A L L E R T E I L N E H M E R .
'··': W E R T W A H N I C H T M E S S B A R .
Fig.2f.
Fig. 2e-2f. Values determined by the participant compared with values obtained by other participants using the same kit, and read
off the participant's standard curve, the standardised (curve I) and the recovery (curve II) curves. The mean, standard
deviation (S) and ± 2S ranges are given.
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Cortisol (nmol / l )
Fig. 3a-3c. The distribution of sample 17 (pool serum) from results given by the participant (fig. 3a), read off the standardised
curve (fig. 3b) and from the hidden recovery curve (fig. 3c). The abscissa values are mean ± 3S range. The figures in the
boxes are: lower left, participant number and upper right, kit number. Values lying outside the ± 3S range are shown
on the extreme left and right of the histograms.
if his assay is in order or not, although it must be
stated that this is only strictly true for this one assay.
This is in itself a disadvantage of the "Munich-Model"
EQCS, which can only perform a spot-check on how a
laboratory performs. This information is very im-
portant, especially in a country in which a large number
of commercial kits are used. Changes in protocol, anti-
body, and tracer are not infrequent, and these can give
rise to different results as seen in the comparison
between kits 1 and 6 in this survey where new anti-
body, tracer and protocol considerably reduced the
cross reactivity between 11-deoxycorticosterone and
cortisol.
Another disadvantage of this system is its time-con-
sumption and its limitation to one, or at the most two
components. This means that the same component
cannot be repeated inside a 2-year period unless;it is
carried out by an institute specially designed to per?
form such quality control surveys. A few examples
will make this more clear. The data from each partic-
ipant is transferred to between 30 and 35 punched
cards (20 for the samples, 3 for the assay data and
between 7 and 12 for the laboratory-own standard
curve, including total counts and unspecific binding).
The modification of the computer programmes has
been minimised by the modular construction used,
but around 100 punched cards are needed for the
headings and serum composition, together with 20
cards for each kit, containing mean and s.d. for each
sample, and 60 cards containing sample number mean
and s.d. for the histograms. The first 100 text-cards
must be written by band, the latter 80 data cards are
punched by commands from the computer. Each
participant's printout of 6 pages took approximately
3V£ minutes, most of this time being spent on the
curve plotting, and each histogramme — in this EQCS
— took between 10 and 11 minutes. Together with
the photo-copying time needed so that each participant
received the 20 histograms for the samples and an ex-
ample read from the standardised and hidden standard
curve, one can begin to appreciate the real time needed —
simply for sending the results back to each participant.
As can be seen, this type of survey must be coupled to a
regular 2 or 3 sample EQCS, which are at present run in
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many countries, together with a continuous and rigorous
laboratory internal quality control scheme.
Another interesting point in the "Munich-Model" is the
provision of correlation data between own results and
those from the standardised and hidden standard curves.
Here, it is very easy to see if errors which have arisen are
of a methodological or random nature. For example a
good correlation coefficient with a regression line slope
widely deviating from 1.0 points to a methodological
error (perhaps wrong dilution of standards) whereas a
bad correlation coefficient indicates a non-optimal assay
system.
This type of EQCS has had a positive spin-off effect, that
of monitoring the quality of commercial kits, without
having to do anything except send the results to each
participant. The effects of this, and of earlier EQCS from
this laboratory (2) have led to a subsequent improvement
of methodology and quality in commercial kits, and this
method of "automatic-policing" is far more effective and
much cheaper and quicker than legislative measures, which
must be constantly updated to keep in touch with a
rapidly moving field such as hormone analysis.
The two-way contact opened up between kit-producers
and organisers in this type of EQCS has led to a positive
dialogue often resulting in improvement in kit-perform-
ance by optimation of methodology, thus paving the
way for comparable results between different kits, a goal
which must be attempted, especially for peptide and
proteohormones. That this state of affairs is by no means
achieved even for a small molecule like cortisol, can be
seen by the wide variation in individual results and the
relatively low coincidence of hidden and laboratory-own
standard curves (26 %). The use of non-specific methods,
here the CPB assays, show in their high cross-reactivity
with closely related compounds, that many laboratories
still use techniques which have long since been superseded
by more modem technology — in this case RIA and
125I-labelling, which give remarkably good results and
are to be recommended, at least until the next gener-
ation of tests has been developed and proofed.
The participant, for relatively little cost arid work-load,
receives a large amount of data, with which he can ex-
amine his method for faults, if such have arisen, and with
which he can compare his performance with other methods
and participants. The complete anonymity of participants,
reduces the inhibition to make contact with the organisers
should a participant require help, which is a very important
point. To conclude, although these EQCS are laborious,
they provide enough positive influence on the current
state of hormone assays to warrant their continuance.
Acknowledgements
The authors would luce to thank Fräulein Gabriela Kuflicki for
help in preparation and sending the samples, to Frau Marianne
Preisendanz for typing the manuscript and tables, to Professor
Dr. E. Kuss for supplying the serum from pregnant women and
to Abbott GmbH, D-6070 Langen, for giving permission to use
their styropor box moulds in conjunction with pebra GmbH,
D-7129 Brackeriheim. This project was supported by the Bun-
desministerium für Forschung und Technologie, D^5300 Bonn 12,
Federal Republic of Germany.
References
1. Richtlinien der Bundesärztekammer zur Durchführung der
statistischen Qualitätskontrolle und von Ringversuchen im
Bereich der Heilkunde (1974) Dtsch. Ärzteblatt 13, 959-965.
2. Marschner, L, Erhardt, E. W. & Scriba, P. C. (1976) J. Clin.
Chem. Clin. Biochem. 14, 345-351.
3. Marschner, L, Bottermann, P., Erhardt, F., Linke, R., Löffler,
G., Maier, V., Schwandt, P., Vogt, W. & Scriba, P. C (1974)
Horm. Metab. Res., 6, 293-296.
4. Horn, K., Marschner, I. & Scriba, P. C. (1976) J. Clin. Chem.
Clin. Biochem. 14, 353-360.
5. Dwenger, A. & Trautschold, I. (1978) J. Clin. Chem. Clin.
Biochem. 16, 587-596.
6. Reinsch, C. H. (1967) Numer. Math. 10,177-183.
7. Marschner, L, Erhardt, F. & Scriba, P. C. (1974), Calculation
of the radioimmunoassay standard curve by "spline-function'*.
In Radioimmunoassay and Related Techniques in Medicine,
IAEA, Vienna, pp. 111-122.
Dr. W. G. Wood




J. Clin. Chem. Clin. Biochem. / Vol. 18,1980 / No. 3
